Stability influences the biodistribution, toxicity, and anti-tumor activity of doxorubicin encapsulated in PEG-PE micelles in mice.
To investigate the influences of stability of doxorubicin (DOX) retained in PEG-PE/HSPC micelles on its biodistribution, toxicity and anti-tumor activity in mice. We incorporated HSPC into PEG-PE micelles at various molar ratios by a self-assembly procedure. Micelles were characterized by dynamic light scattering, transmission electron microscope, atomic force microscopy. Agarose gel electrophoresis assay was used to detect stable retention of DOX in micellar preparations. Biodistribution, toxicity and anti-tumor activity of doxorubicin encapsulated in PEG-PE/HSPC micelles in mice were investigated. HSPC incorporation not only changed the size and shape of PEG-PE micelles, but also decreased the ability of DOX stable retained in PEG-PE micelles, resulting in a great discrepancy in biodistribution, toxicity and anti-tumor activity among micellar DOX preparations. DOX encapsulated in PEG-PE micelles (M₁-DOX), with narrower size distribution and greater stability, demonstrated better cytotoxicity in vitro and low systemic toxicity with superior anti-tumor metastasis activity in vivo. Encapsulation of DOX into PEG-PE micelles showed the best therapeutic activity and lowest systemic toxicity compared to other HSPC-incorporated PEG-PE micellar preparations. Stable retention of drugs within micelles is important and is determined by compatibility between drugs and polymer blocks.